The effect of regular exercise on cognitive functioning and personality was investigated in 32 subjects representing 4 discrete groups based on sex and age. Before and after a 10 week exercise programme of jogging, calisthenics, and recreational activites, a test battery was administered to assess functioning in a number of domains: intelligence (WAIS Digit Symbol and Block Design); brain function (Trail-Making); speed of performance (Crossing-Off); memory and learning (WMS Visual Reproduction and Associate Learning); morale and life satisfaction (Life Satisfaction and Control Ratings); anxiety (MAACL); and depression (MAACL).
INTRODUCTION
Cognitive functioning is, at least in cross-sectional studies, thought to decline with age (Botwinick, 1970; Botwinick, 1975) and several studies have demonstrated age differences in intellectual performance (Blum, Jarvick et al, 1970; Cunningham, Clayton et al, 1975; Furry and Bates, 1973; Horn and Cattell, 1967; Horn and Cattell, 1966; Schaie and Strother, 1968; Schaie and Labouvie-Vief, 1974) . This decline with the resultant disabilities (including deterioration in mental health) is one of the most severe insults to the human organism by the ageing process. Forestalling its onset would be a major contribution to the quality of life of the older person.
Few studies have specifically investigated the effects of physical exercise on cognitive functioning. Gutin (1966) studied the effect of increased physical fitness on mental ability but found no significant relationship. McAdam and Wang (1967) found that subjects who exercised submaximally by running for ten minutes improved their performance significantly on a symbol substitution test compared with three non-exercising groups. Davey (1973) Subjects then rested quietly in the supine position for 5 minutes. Heart rate and systolic and diastolic blood pressures were measured using standard clinical procedures at the end of the 5 minute rest. In addition, height and weight were obtained and percent lean body weight was estimated using the method of Wilmore and Behnke, (1969) for males and the body density predictive equation of Pollock, Laughridge et al, (1975) for females.
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The subject then walked on a treadmill for 10 minutes at 2.5 mph with the grade being increased 2 degrees every two minutes to a maximum of eight degrees. Fifteen seconds before the end of the tenth minute the subject's exercise heart rate was recorded. The treadmill was then stopped and exercise blood pressure was immediately measured using the indirect cuff method.
Variables Pre-and post-programme data were collected on the following variables: Physiological The means and standard errors for the cognitive data are presented in Table l1l . ANOVA (Table IV) 
DISCUSSION
This study investigated the effect of regular exercise on cognitive functioning and personality in four discrete groups based on sex and age. The test battery used was chosen because the literature indicates that age is related to assessments in those areas and because the basic hypothesis of the study was that cognitive capabilities and mental health are influenced in a positive manner by the exercise programme described earlier. The physiological data indicated that the exercise programme was effective in improving the anthropometric status and cardiovascular function of the subjects. This was particularly the case for female and older subjects (Table I) .
Since only a small number of subjects were used in this study, it is recommended that the study be repeated using larger numbers in each group in order to ascertain the stability of the findings.
The middle aged subjects scored less well on several cognitive measures. This was to be expected since the Digit Symbol subtest of the WAIS consistently shows relative decline with increased age and is thought to reflect the "normal" age related decline in perceptualpsychomotor intelligence. The Block Design subtest also shows age related decline. Older adults typically perform less well on the Trail Making test than do the young. For example, previous research indicates it is useful in differentiating those older adults who are "played out" as opposed to those who are "vital" (Storandt, Wittells et al, 1975 ). However, it should be noted that the subjects in this study were not aged. One of the most well documented age related deficits in performance has to do with slow response speed in older persons. Several investigators suggest the decrease in ability to respond quickly is a reflection of central nervous system function (see Botwinick, 1973, chapter Several authors have attempted to relate decrements in cognitive functioning to insufficiency of oxygen transport as a result of cardiovascular disease (Spieth, 1965) . Jacobs (1969) demonstrated considerable improvement in short term memory and conceptualization tests administered to 13 elderly males (mean 68 years) 24 hours after intermittent exposure to 2.5 atmospheres absolute of 100 percent oxygen. It is generally considered that oxygen itself does not play the major role in cerebral functioning (Libow, 1974; Sokoloff, 1966; Sokoloff, 1976) ; however, it may be implicated in the changes in brain chemistry that accompany ageing. Sokoloff, (1966) compared a group of healthy elderly men with objective evidence of minimal asymptomatic arteriosclerosis and found marked reductions of cerebral blood flow, evidence of decreased°2 tension in the brain, and greater deficits in cognitive, perceptive, and other psychological functions. Besides sufficiency of oxygen, cognitive functioning is also dependent on the availability of circulating glucose as a nutrient to the brain. Physical training has an effect on the physiological and biochemical processes by which energy is produced and made available to different parts of the body, including the brain. There is reason to believe that when individuals become habitual exercisers as well as physically fit they are likely to have an abundance of circulating glucose which can be transported efficiently (in this case to the brain) for nourishment.
Meir-Ruge, Emmenegger et al (1975) maintain that the fundamental mechanisms in ageing are mediated more by metabolic changes than by circulatory disturbances. An exercise programme has distinct and well documented physiological, biochemical and psychological effects Young and Ismail, 1977) . Some of these psychological effects were demonstrated in this study (Table VI) . To the extent that decline in cognitive functioning with age is the result of physiological and biochemical changes, it is not unreasonable to expect improvements in cognitive functioning as physiological and biochemical improvements occur with exercise. Similarly, improvements in mental health can be expected.
